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SEALING AND PACKAGING METHOD AND
APPARATUS

This is a continuation of copending application(s) Ser.
No. 07/725,009 filed on Jul. 2, 1991, now abandoned.

FIELD OF THE INVENTION

The present invention relates to the field of packag-
ing methods and devices, and more particularly to form
fill packaging and sealing machines and methods.

BACKGROUND OF THE INVENTION

Companies involved in the packaging of foods have
traditionally had two main concerns: 1) packaging the
food itenmi in such a manner that it has a long shelf life,
and 2) avoiding package leakage. Shelf life has always
been important and is becoming more so with the in-
creased sale of highly processed and cooked foods
which spoil relatively quickly. Increasing shelf life has
numerous advantages, including ease of distribution,
improved product appearance, and most importantly
safety, by maintaining the freshness of the product for
an extended period. Product leakage relates to the leak-
age of fluids, primanily from meat products. Products
which leak obviously present aesthetic and handling
problems.

A recently developed technology for increasing shelf
life and avoiding leakage 1s that of modified atmosphere
packaging, or MAP, also known as controlled atmo-
sphere packaging, or CAP. MAP packaging involves
hermetically sealing the product with an appropriate
type of shrink barrier film, meaning a film that is imper-
vious to selected gases. Many types of co-extruded
multilayer shrink barrier films are commercially avail-
able. The film is shaped to form a package with the
product inside, and the air is flushed out of the package
and replaced with a gas or mixture of gases that is inert
to the product and that retards spoilage. The modified
atmosphere in the package increases shelf life, and the
barrier film and hermetic sealing ensure that the modi-
fied atmosphere will not change significantly over time.
The hermetic seal is, of course, leakproof.

Prior art MAP machines typically are of the form fill
type, meaning the film used to package the product is
formed to receive the product and the product fills the
film thus formed. Some form fill machines are horizon-
tal, meaning the packages move through the machines
‘horizontally, while others are vertical. The film is usu-
ally formed in the shape of a tube, and after the product
enters the tube a longitudinal seal known as a lap seal 1s
made, in horizontal machines, along the bottom of the
package. In vertical machines, the lap seal is made along
the back of the package; the term “bottom” as used
herein will be understood to include the back of pack-
ages in vertical machines. Cross seals are then made at
the front and rear of the package. Products packaged in
this maniner sometimes experience capillary leakage at
the points where the cross seals and the longitudinal lap
seal intersect, since sealing must take place through a
multiplicity of film layers at these points. This capillary
leakage can shorten the shelf life of the product and can
result in an unsafe condition if product spoilage goes
undetected. The intersections of cross seals and lap seal
also tend to be unsightly.

In addition to poor sealing, lap sealing also leaves less
room on the package for printing nutrition information,
recipes, and the like. Government regulations mandate
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that a certain distance be maintained between printed
material and seals; since a lap seal is in the center of the
bottom of the package, essentially none of the bottom
portion of the package can be used for printing. Also,
since the lap seal is disposed on a major flat surface of
the product, it is prone to catching during handling
which can result 1n a tear or leak.

The aesthetic and printing space problems associated
with lap seals in MAP systems are also present in other
form-fill shrink film applications and in form-fill stretch
and stretch/shrink film packaging systems. Stretch and

- stretch/shrink film systems have additional problems as
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well. Such systems usually package a product by mak-
ing a lap seal and leaving large flaps of excess film at the
front and rear of the product. These flaps of film are
then folded around the product and heated to cause
them to stick to the film on the bottom of the product.
A hermetic seal is not usually sought in these applica-
tions; nevertheless, the package must still be leakproof.
A large amount of excess film is used for the flaps to
avoid leakage, increasing the expense of such systems,

but leakage often continues to be a problem.

It has been found that heat seals are more effective if
the film is preheated before sealing. However, prior art

sealing machines have not had an effective or conve-
nient way of preheating the film.

OBJECTS AND SUMMARY OF THE
INVENTION

It is therefore an object of the present invention to
overcome the shortcomings of prior art form fill pack-

aging and sealing machines and methods.
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It is a further object of the invention to eliminate
capillary or other leakage at the intersection of a cross
seal and a longitudinal seal in a form-fill package.

It is a further object of the invention to allow more
room for printed material on a longitudinally sealed
package.

It is a further object of the invention to provide an
aesthetically pleasing cross sealed and longitudinally
sealed package.

It is a further object of the invention to provide a
package whose longitudinal seal is less likely to catch
during handling.

It is a further object of the invention to eliminate
leakage in packages formed of stretch film.

It is a further object of the invention to conserve film
in stretch and stretch/shrink film wrapping applica-
tions.

It 1s a further object of the invention to provide an
effective and convenient way of preheating film before
sealing.

In accordance with a first aspect of the present inven-
tion, a sealing and packaging apparatus and method
employs a film dispenser and a film forming device for
receiving the film from the dispenser and for forming an
enclosure into which an item to be packaged is inserted.
The item together with the surrounding film forms a
package. A first sealer forms a first seal 1n the film in a
plane, and a second sealer forms a second seal in the film
substantially perpendicular to the first seal and in sub-
stantially the same plane as the first seal, whereby the
second seal is through substantially two layers of film at
its intersection with the first seal.

In accordance with a second aspect of the invention,
a form fill sealing and packaging apparatus and method
employs a film dispenser and a forming device for form-
ing the dispensed film into an enclosure into which an
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item to be packaged is placed. The film is formed in
such a way that the opposite edges of the film meet, and
the item and the film form a package. A first sealer
longitudinally seals the opposite edges of the film at the
side of the package, and a second sealer cross seals the
" film approximately perpendicular to the longitudinal
seal at the end of the package, whereby the longitudinal
seal made by the first sealer and the cross seal made by
the second sealer intersect at a corner of the package.

In accordance with a third aspect of the invention, an
apparatus and method for packaging food items in a
modified gaseous atmosphere employs a barrier film
dispenser and a forming device for receiving the film
from the dispenser and forming the film into a tube into
which an item is placed. The film is formed such that
the edges of the film are oriented at the side of the item.
A gas flush system flushes out the air in the tube and
replaces it with a predetermined gas or mixture of gases.
A longitudinal sealing device forms a substantially her-
metic longitudinal seal in the edges of the film at the
side of the item, and a cross sealing device forms a
substantially hermetic cross seal in the film at an angle
to the longitudinal seal.

Specifically, and in a principal embodiment, a hori-
zontal form fill packaging apparatus for sealing an item
in a package of film comprises a film dispenser for dis-
pensing folded film and a film forming plow disposed
adjacent to the film dispenser for receiving the dis-
. pensed film and spreading apart the two layers of the
film in preparation for the reception of the item. An
‘input conveyor is disposed adjacent to the film forming
p]ow for depositing the item between the film layers,
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the item and film layers forming a package. Means are

provided for moving the package through the packag-
ing apparatus. A guide is disposed at the side of the
package to catch the edges of the film and bring the
edges together, thereby forming the film layers into a

closed tube around the item. A rotary thermal sealer is
~ disposed adjacent to the guide, and forms a continuous
longitudinal seal in the edges of the film. A cooling
roller is disposed adjacent to the rotary thermal sealer,
‘and cools the longitudinal seal soon after the longitudi-
nal seal is made to thereby approximate a hermetic
longitudinal seal. A cross sealer is oriented to form a
cross seal in the film layers after the longitudinal seal is
made, the cross seal being substantially perpendicular to
and in the same plane as the longitudinal seal, whereby
the intersection of the longitudinal seal and the cross
seal 1s located in the corner of the package through
substantially two layers of the film.

In accordance with a further aspect of the invention,
a sealing apparatus for heat sealing film comprises an
intake roller and a first sealing roller pressed against the
intake roller at a first point. A second sealing roller is
pressed against the first sealing roller at a second point,
where the film is sealed through heat and pressure. The
film enters the apparatus at the first point, and is pressed
against the first sealing roller between the first and
second points before being sealed at the second point,
thereby preheating the film before sealing.

In accordance with a further aspect of the invention,
a method for packaging an item comprises surrounding
the item with a sheet of film thereby forming a package
having at least one open end and an open longitudinal
seam formed by the opposite edges of the sheet of film,
sealing the longitudinal seam by pressing the edges
against each other and applying heat, and sealing the
open end in a linear cross seal through pressure and
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heat, such that the longitudinal seal intersects the cross
seal at one end of the cross seal, whereby the intersec-
tion of the longitudinal seal and the cross seal forms a
corner of the package.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects, aspects, and embodiments of

the present invention will be described with reference

to the following drawing figures, of which:

FIG. 1 is a view in cross section of a tube of sealing
film formed in prior art sealing apparatuses;

FIG. 2 is a view 1n cross section of the tube of sealing
film of FIG. 1, with the lap seal folded underneath the
package;

FIG. 3 1s a bottom plan view of a package formed -
from the tube of sealing film of FIG. 2;

FIG. 3A 1s a side elevational view of the package of

'FIG. 3 after the film has been shrunk around the prod-

uct;

FIG. 4 i1s a view 1n cross section of an example of a
tube of sealing film formed according to the present
invention:

FIG. § is a bottom plan view of a package formed
from the tube of sealing film of FIG. 4;

FIG. SA 1s a side elevational view of the package of
FIG. 5 after the film has been shrunk around the prod-
uct;

FIG. 6 is a perspective view of an example of a form
fill packaging and sealing apparatus according to the
present invention;

FIG. 7 is a front elevational view of the form fill
packaging and sealing apparatus of FIG. 6;

FIG. 8 1s a top plan view of the form fill packaging
and sealing apparatus of FIG. 6;

FI1G. 9 1s a perspective view of an example of a side
sealing roller used in the form fill packaging and sealing
apparatus of FIG. 6;

FIG. 10 1s a perspective view of another example of
a side sealing roller used in the form fill packaging and
sealing apparatus of FIG. 6;

FIG. 11 is a perspective view of yet another example
of a side sealing roller used in the form fill packaging
and sealing apparatus of FIG. 6;

FIG. 12 is a side elevational view of an example of a
longitudinal sealing apparatus according to the inven-
tion which preheats the film before sealing;

FIG. 13 1s a side elevational view of a second example
of a longitudinal sealing apparatus according to the
invention which preheats the film before sealing; and

FIG. 14 1s a view in cross section of the cross sealer

used in the form fill packaging and sealing apparatus of
FIG. 6.

DETAILED DESCRIPTION OF THE
INVENTION

Referring first to FIGS. 1 to 3A, a package 1 pro-
duced by a typical horizontal prior art form fill packag-
ing and sealing machine comprises a tube of film 2
formed around a product 3. The film 2 is formed such
that the edges of the film meet in a longitudinal seam
along the center of the bottom of the package. The
edges of the film 2 are longitudinally sealed forming a
lap seal 4, and, as shown most clearly in FIG. 2, the lap
seal 4 1s folded under the package 1. Cross seals § are
then made at the ends of the package 1, intersecting
with the lap seal 4 at approximately the centers of the
cross seals 5. If the film 2 1s heat shrink film, the package
then goes through a heat shrink tunnel, resulting in the
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package 1 shown in FIG. 3A. It can be seen from FIGS.
2 to 3A that at the point of intersection with the lap seal
4, the cross seals 5§ must be made through four layers of
film, plus any additional layers which may be inter-
posed through folds in the film 2 which may arise due to
slack in the film. The strength of the seal is inversely
proportionate to the number of layers of film sealed
through; the points at which the lap seal 4 and the cross
seals 3 intersect, therefore, are subject to capillary leak-
age. Additionally, printed material cannot be placed on
the bottom of the product because of the locatlon of the
lap seal 4.

In contrast, as shown in FIGS. 4.to 5A, the prcscnt
invention produces a package 7, including a product 3a
and film 9, having a longitudinal seal 6 on one of its sides
instead of on the bottom. Two cross seals 8 are made in
the usual locations at the ends of the package 7. Since

the longitudinal seal 6 is made on the side of the package
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7, the cross seals 8 are made in approximately the same

plane as the longitudinal seal-6, and hence there is no
need to fold the longitudinal seal 6 under the package

20

which would create more layers of film to seal through.

The cross seals 8 are therefore made through only two
layers of film, even at the intersections of the longitudi-
nal and cross seals which occur at two corners of the
package 7. Capillary leakage is therefore substantially
reduced at those points. The location of the longitudinal
side seal 6 also allows room on the bottom of the pack-
age 7 for printed material and produces a more aestheti-
cally pleasing package. The location of the longitudinal
seal 6 also reduces the likelihood that the seals will
catch during handling, since none of the seals is located
on a major flat surface of the product, as shown in FIG.
S.

Referring now to FIGS. 6 to 8, the present invention
1s shown In connection with a form fill packaging and
sealing machine 10. The machine 10 is of the continuous
flow and horizontal type, and has moderate speeds of up
to 40-60 packages per minute. It will be appreciated,
however, that the present invention can be used in other
sealing apparatuses as well, including, but not limited
to, vertical form fill machines. The machine 10 is in-
tended to be used primarily for MAP packaging using
barrier films, but other types of shrink films may also be
used if desired. It has also beern found that stretch films
can advantageously be used with the machine 10 to
economize film, as will be further described below.

A film dispenser 12 situated behind the machine 10
dispenses center-folded heat-sealable film 14 from a roll
of film 16. As shown, the dispenser 12 is used with
previously center-folded film, but single wound film
may also be used with appropriate modifications to the
dispenser 12, as is known in the art. When the machine
10 is used for MAP applications, the film 14 is prefera-
bly one of many types of commercially available coex-
truded multilayer shrink barrier films.

- If the film 14 is printed, an electronic detector 18,

located on the film dispenser 12, is used to ensure that
the film 14 registers with the objects to be packaged,
“register’” meaning properly aligning the print on the
film 14 with the items 19 to be packaged. Devices other
than the detector 18 may be used to accomplish the
same function, as is known in the art.

One or more roller guides 20, used to ensure that the
film 14 leaves the film dispenser 12 sufficiently straight
and taut, are disposed in front of the film roll 16. A film
forming plow 22 is located in front of the roller guide
20. The film forming plow 22 turns the path of the film
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14 a right angle and spreads the film layers apart, caus-
ing the fold in the film 14 to be disposed toward the
back of the machine 10 and readying the film 14 to

receive an item 19, shown in FIG. 6. A flighted chain

lug conveyor 24 transfers the item 19 to the film form-
ing plow 22 between the top and bottom layers of the
film 14, and registers the placement of the items 19 so
that the cross seal of the machine 10 will occur in the
proper place between the items 19. Alternatively, the
products may be fed manually by an operator. A con-

veyor belt 235 carries the items 19, with their surround-

ing film 14, from the plow 22 to the other sections of the
machine 10.

A roller guide 26 at the free edges of the film 14 is
used to catch the edges of the film 14 and form the film
into a tube around the items 19. The roller guide 26 is
disposed downstream from the plow 22, “downstream”
as used herein meaning farther along the direction in
which the package moves through the machine 10. The
guide 26 is angled slightly toward the front of the ma-
chine 10 to pull the film 14 tight in order to avoid folds
caused by slackness, and to align the edges of the film.

‘The edges of the film then move into a longitudinal seal

section, indicated generally at 28. The longitudinal seal
section 28 includes a heated sealing roller 30 pressed
against a sealing bed roller 32, the interaction of which

effects a continuous thermal seal in the edges of the film
14, to the side of the item 19.

A cooling roller assembly 44 is located downstream
from the rollers 30 and 32 to cool the seal immediately

_after it is made. Although the seal made by the longitu-

dinal seal section 28 is technically a thermal seal, it
approximates an impulse seal since the seal is cooled by
the cooling roller assembly 44 soon after it is made. The
seal thus 1s hermetic, or nearly so. If desired, the excess
film can be trimmed from the seal, as is known in the art.

‘Different types of sealing rollers 30 may be used, as
desired, three of which are depicted in FIGS. 9to 11. In
FI1G. 9, a sealing roller 302 has a heating section 34 and
a flat sealing edge 36. The heating section 34 heats the
sealing edge 36, and the sealing edge 36 seals the film 14
against the sealing bed 32. In FIG. 10, a sealing roller
300 has a heating section 38 and a sharp sealing edge 40.
The sharp sealing edge 40 accomphshcs a narrower seal
than the flat sealing edge 36 in FIG. 9. In FIG. 11, a
sealing roller 30c comprises four flat sealing sections 42
spaced apart from each other, each of which performs a
separate seal.

Referring now to FIG. 12, an alternative longitudinal
seal section 28', referred to as a planetary seal section,
provides for preheating of the film before sealing. In the
planetary seal section 28', the sealing roller 30 is not
located directly above the sealing bed roller 32, as in
FIGS. 6 to 8. Rather, the rollers 30 and 32 are disposed
at an angle of up to approximately 15 degrees from

- vertical in the preferred embodiment. The angle is

65

shown by the dotted line 274 going through the centers
of the rollers 30 and 32, compared to the vertical dashed

line 29. An intake roller 31 presses against the sealing

roller 30, and is disposed at an opposite and equal angle
from vertical to the sealing bed roller 32, as shown by
the dotted line 275 compared to the vertical dashed line
29. A roller guide 26 1s Jocated as in FIGS. 6 to 8.
The film 14 to be sealed by the planetary sealing
section 28’ goes through the roller guide 26 in the direc-
tion of the arrow and is pressed between the intake
roller 31 and the sealing roller 30. Between that point
and the point at which the film is sealed between the
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sealing roller 30 and the sealing bed 32, shown by the

dotted lines 27b and 274, the film is pressed against the
heated sealing roller 30, preheating the film in prepara-
tion for sealing. It will be appreciated that the angles of
the intake roller 31 and the sealing bed 32 may be varied
Jointly or separately, as desired, to shorten or lengthen
the amount of time the film is preheated.

A cooling roller 43 pressing against a cooling plate 45
is disposed downstream from the rollers 30 and 32, and
a cooling roller assembly 44 is located as in FIGS. 6 to
8. The cooling roller and plate 43 and 45, both of which
are water chilled in a preferred embodiment, serve as an
alternative and/or additional cooling apparatus. After
sealing, the film 14 travels between the cooling roller 43
and cooling plate 45 and cooling roller apparatus 44.

Referring now to FIG. 13, the planetary sealing sec-
tion 28" shown in similar to the sealing section 28’ ex-
cept that the sealing section 28" does not include a
roller guide or coohng roller assembly. As shown, the
intake roller 31 pressing against the sealing roller 30
serves as a rolier guide, and cooling of the seal is carried
out entirely by the cooling roller and plate 43 and 45.
The sealing section 28" also differs from the sealing
section 28’ in that the intake roller 31 is disposed at a
greater angle from vertical than the seahng bed roller
32. This arrangement is just as effective in preheating
the film, but causes the level of the film entering the seal
section 28" to be higher than the level of the film exiting
the same.

. The types of sealing rollers shown in FIGS. 9 to 11

can also be used in the planetary sealing sections 28’ and
28". Additionally, in the preferred embodiment, the
longitudinal sealing section 28 or the planetary sealing
section 28’ or 28" is height adjustable to adjust to differ-
-ent package heights, enabling sealing of the film at the
midpoint of the height of the package. The seal section
28, 28', or 28" is also laterally adjustable to accommo-
- date different package widths.

Referring again to FIGS. 6 to 8, when the machine 10
is used for MAP packaging, a gas nozzle 46 is placed
between the layers of film 14, ending at a point slightly
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of lower U-shaped seal bars 582 and 5854. Rods 572 and
575 extend from the bottom of seal bars 58a and 585,
respectively, into the machine 10. Springs 61a and 615
are mounted between the seal bars 584 and 5856 and the
machine 10 on the rods 57a and 57b. Cross pieces 594
and 59b are mounted on the ends of the rods §7a and 575
to limit the movement of the latter. Rubber grippers 60
are installed on the edges of the lower seal bars §8z and
585. Sealing element assemblies 622 and 62b are
mounted in the upper seal bars 564 and 56b, and sealing
element assemblies 64a and 645 are mounted in the

lower seal bars 584 and 585. Each of the sealing element

assemblies has a cooling passage 65 through which
flows cooling liquid.

Sealing elements 66, comprising nichrome ribbons in
the preferred embodiment, are disposed in opposing
relationship on each of the element assemblies 624, and

64a,b. Each sealing element 66 is spring loaded at the

~ ends of the element assembly upon which it is mounted
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downstream from the longitudinal seal section 28. As

shown in FIG. 7, the gas nozzle 46 is connected to a gas
flush system 48. The nozzle 46 and flush system 48 flush
the air out of the tube formed by the longitudinally
sealed layers of film 14, and distribute COj;, NO», or
other inert gas into the tube to a predetermined level, in
a well known manner. The type of gas used depends on
the characteristics of the barrier film used and the type
of product being packaged. |

A cross sealer, indicated generally at 50, is disposed
downstream from the gas nozzle 46. The cross sealer 50
is of the box motion type, meaning it moves down-
stream with the packages being sealed while it forms a
cross seal, so as not to interrupt the flow of the machine

10. After the cross seal is formed, the cross sealer 50

moves upstream to start the next cross seal. Before
encountering the cross sealer 50, the packages are trans-
ferred from the conveyor belt 25 to a second conveyor
belt 52 which is mounted to the cross sealer 50 on rol-
lers 54. The rollers 54 move back and forth with the
cross sealer 50, allowing the conveyor belt 52 to move
the packages downstream to the cross sealer 50 while
accommodating the back and forth movement of the
latter, in a well known manner.

Referring now to FIG. 14, which shows the cross
sealer 50 in more detail, the cross sealer 50 comprises a
pair of upper U-shaped seal bars 56z and 565, and a pair

45

50

39

65

(spring loading not shown), to allow for thermal expan-
sion of the elements 66 during sealing. The sealing ele-

ments 66 are coated with a suitable material, such as

TEFLON, to keep them from sticking to the film 14
during sealing. Preferably, a film (not shown) made of
polyamide or other suitable material is placed between
the sealing elements 66 and the element assemblies 624,
and 644a,b. Polyamide film electrically insulates the ele-
ments 66 from the element assemblies 62a,b and 644,b,
but thermally conducts, allowing the element assem-
blies to act as heat sinks to cool the elements 66 quickly
in order effectively to carry out impulse sealing.

- In operation, vertical motion is imparted to the upper
seal bars 562 and 56b in a well known manner to lower
them onto the lower seal bars 58a and 585, such that the
edges of the upper seal bars 56a and 565 abut the grip-
pers 60 and push the lower seal bars 584 and 5§85 down-
ward slightly against the springs 61a and 615, until the
grippers 60 are approximately level with the top of the
lower sealing element assemblies 64a and 64b. The seal
bars 56a,b and 58a,b are now in sealing position. An air
cylinder assembly 72 is attached to the upper element

~assemblies 62a and 625 to press them against the lower

element assemblies 64a and 645, thus pressing the ele-
ments 66 together, sealing the film between them.

A blade 74 is vertically disposed between the upper
seal bars 62a and 62b for cutting the film between the
seal bars after sealing is completed. An air cylinder
assembly 76 is attached to the blade 74 to lower and
raise the latter. Preferably, a proximity switch or like
device (not shown) is provided to keep the upper ele-
ment assemblies 62a and 626 from inadvertently press-
ing against the lower element assemblies 64a and 645
before the seal bars 56a,b and 58a,b are in sealing posi-
tion, as 1s known in the art.

Referring again to FIGS. 6 to 8, a presser 78 is dis-
posed downstream from the cross sealer 50 to press out
the excess gas in the package just before the rear cross
seal is made. The presser 78 is especially desirable in
MAP packaging. Since the package is sealed hermeti-
cally in MAP applications, there is no way for excess
gas to escape while the film is being shrunk around the
package in a heat shrink tunnel or like device.

As mentioned above, if the machine 10 is used for
MAP packaging or other packaging using heat shrink
film, a heat shrink tunnel 200 is provided at the end of
the machine 10. If the machine 10 is used with stretch or
stretch/shrink film, the excess film from the front and
rear of the package is folded around the product, as is
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known in the art. When used with stretch or stretch/-
shrink films, the machine 10 produces a hermetically

sealed leakproof package without the need for large
flaps to be folded under the product. Relatively small
flaps may therefore be used, which are folded under
solely for the sake of appearance. The machine 10 thus
uses less film than typical stretch or stretch/shrink film
sealing machines, which results in corresponding sav-
Ings.

In operation of the machine 10, the film 14 is dis-
pensed from the roll of film 16 by the dispenser 12, and
- goes through the film forming plow 22 where it is ori-
ented to receive an item 19. The lug conveyor 24 places
the item 19 between the film layers. The item 19 and
attending film 14 are then conveyed by the conveyor 25
to the longitudinal seal section 28, where the roller
guide 26 catches the free edges of the film 14 at the side
of the item 19 and pulls the film 14 taut. The edges then
enter the sealing roller 30 and sealing bed roller 32,
where they are heat sealed together. The seal is quickly
“cooled by the cooling roller assembly 44 to approximate
impulse sealing. A sealed tube of film 14 is thus formed,
and the gas nozzle 46 supplies inert gas while flushing
the air out of the tube.

The item 19 and film 14 are then conveyed to the
cross sealer 50 where the film 14 in front of the item 19
1s sealed. The upper seal bars 56z and 565 are lowered
into sealing position onto the lower seal bars 58z and
380, and the air cylinder assembly 72 presses the upper
~ element assemblies 62z and 625 against the lower ele-
ment assemblies 64a and 64D, pressing the layers of film
14 between the upper and lower sealing elements 66,
which are cool when they are first brought together.
The elements are then pulsed for a preset duration (pref-
erably between 50 and 500 milliseconds, depending on
the speed that the objects are moving through the ma-
chine 10 and the type of film used) and allowed to cool,
and the element assemblies 624, and 64¢, b and seal bars
- 564,b and 58a,b are separated after the blade 74 cuts the
film 14 between the seals. The item 19 then moves
through the cross sealer 50, and just before the rear
cross seal 1s made, the presser 78 presses the excess gas
out of the package.

After the sealing of the package is complete, the
package i1s conveyed to a heat shrink tunnel or to appa-
ratus for folding the front and rear flaps of film against
the package, depending on whether shrink film or
stretch film is used. |

The foregoing description is not meant to limit the
invention to the specific embodiments described. QOther
embodiments and variations of the invention will be
apparent to those skilled in the art. Although described
by reference to MAP, shrink, stretch, and stretch/-
shrink film applications, the invention can be used in
other sealing applications involving sealing a film at an
angle to and over a seal previously made, as will be
appreciated by those skilled in the art.

I claim:

1. A sealing and packaging apparatus, comprising:

a film dispenser;

a film forming device for receiving said film from said
dispenser and for forming an enclosure into which
an item to be packaged is inserted, said item to-
gether with said surrounding film forming a pack-
age;

a first sealer for forming a first seal in said film in a
plane, after said package has been formed; and
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a second sealer for forming a second seal in said film
substantially perpendicular to said first seal and in
substantially the same plane as said first seal,
whereby said second seal is through substantially
two layers of film at its intersection with said first
seal; ~

wherein said first sealer comprises a rotary thermal
sealer immediately followed by a cooling roller assem-
bly.

2. The apparatus of claim 1, further comprising means
for modifying and controlling the gaseous atmosphere
in said package.

3. The apparatus of claim 1, wherein said preheater
includes a heated sealing roller having a first axis of
rotation and a sealing bed roller having a second axis of
rotation, the edges of said film adapted to be pressed
together between said sealing roller and said sealing bed
roller at a sealing point along a line connecting said first
axis of rotation and said second axis of rotation to
thereby seal said film edges, said sealing roller and said
sealing bed roller being configured such that said film
edges are in thermal contact with said sealing roller
prior to said sealing point, said sealing roller thereby
preheating said film edges prior to sealing said edges at
said sealing point.

4. The apparatus of claim 1, wherein said rotary ther-
mal sealer comprises a first seal roller pressing against
an intake roller, and a second seal roller pressing against
said first seal roller, whereby said film is preheated on
said first seal rolier between said intake roller and said

second seal rolier before being sealed between said first
and second seal rollers.

5. The apparatus of claim 1, wherein said cooling
assembly comprises a cooling roller pressed against a
cooling plate.

6. The apparatus of claim 1, wherein said first sealer
and said second sealer form substantially hermetic seals
in said film.

7. The apparatus of claim 1, wherein said film is
folded upon leaving said film dispenser, and wherein
said forming device comprises 2 film forming plow for
spreading the layers of said folded film to facilitate
reception of said item between said layers, and a guide
adapted to press the free edges of said film together,
forming said film into a tube.

8. The apparatus of claim 1, wherein said second
sealer comprises a pair of seal bars, each containing a
seal assembly having a sealing element thereon, said seal
bars adapted to press against one another, clamping said
film between them, and said seal assemblies adapted to
seal said film by pressing said film between said sealing
elements and heating said heating elements.

9. The apparatus of claim 1, wherein said plane is
horizontal.

10. The apparatus of claim 1, wherein said first seal
comprises a longitudinal seal in said film along a first
side of said package, and wherein said second seal com-
prises a cross seal along a second side of said package,
whereby said first and second seals intersect at a corner
of said package.

11. The apparatus of claim 1, wherein said seals are
not disposed on any major flat surface of said package.

12. The apparatus of claim 1, wherein said film com-
prises barrier shrink film.

13. The apparatus of claim 3, wherein said preheater
further includes an intake roller positioned upstream of
said sealing bed roller and adapted to place said film
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edges in thermal contact with said sealing roller up-
. stream of said sealing point.

14. A form fill sealing and packaging apparatus, com-
prising:

a film dispenser;

a forming device for forming said dispensed film into

- an enclosure into which an item to be packaged is
placed, said film being formed in such a way that
the opposite edges of said film meet, said item and
said film comprising a package;

a first sealer for longitudinally sealing said OppOSlte
edges of said film at the side of said package;

a preheater for heating the film before the first seal is
formed comprising at least one heated roller
wherein the opposite edges of the film are in

- contact with the heated roller; and

~ a second sealer for cross sealing said film approxi-
mately perpendicular to said longitudinal seal, at
the end of said package, whereby the longitudinal
seal made by said first sealer and the cross seal
made by said second sealer intersect at a corner of
said package.

15. The apparatus of claim 14, wherein said first

sealer longitudinally seals said opposite edges of said
film in a plane, and wherein said second sealer Cross
seals said film approximately in said plane.
- 16. The apparatus of claim 14, further comprising a
device for pressing excess gas out of said package be-
- fore said package is completely sealed. =

17. The apparatus of ¢claim 14, wherein said film com-
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prises barrier film and said longitudinal seal and said -

cross seal are substantially hermetic, and further com-
prising a gas supply device for modifying the atmo-
sphere in said package.

18. The apparatus of claim 14, wherein said film com-
prises stretch or stretch/shrink film.

19. The apparatus of claim 14, wherein said preheater
includes a heated sealing roller having a first axis of
rotation and a sealing bed roller having a second axis of

12

mal seal roller assembly and an adjacent cooling
assembly; and

a cross sealing device for forming a substantially
hermetic cross seal in said film at an angle to said
longitudinal seal.

22. The apparatus of claim 21, wherein said item and
said film formed around said item comprise a package,
and wherein said longitudinal seal and said cross seal
intersect at a corner of said package.

23. The apparatus of claim 21, wherein said thermal
seal roller assembly comprises an intake roller pressed

against a first sealing roller, and a second sealing roller

pressed against said first sealing roller at a point down-
stream from the point at which said intake roller presses
against said first sealing roller, whereby said film is
lightly pressed against said first sealing roller between
said intake roller and said second sealing roller.

24. The apparatus of claim 21, wherein said cooling
assembly comprises a cooling roller pressed against a
cooling plate.

235. The apparatus of claim 21, wherein said longitudi-
nal seal is made in a plane and said cross seal is also
made in said plane. |

26. The apparatus of claim 21, further comprising a
heat shrink tunnel adapted to shrink said film tightly
around said item.

27. The apparatus of claim 21, wherein said preheat-
ing device includes a heated sealing roller having a first
axis of rotation and a sealing bed roller having a second
axis of rotation, the edges of said film adapted to be
pressed together between said sealing roller and said

- sealing bed roller at a sealing point along a line connect-

35

_rotation, the edges of said film adapted to be pressed 40

together between said sealing roller and said sealing bed
rolier at a sealing point along a line connectmg said first
axis of rotation and said second axis of rotation to
thereby seal said film edges, said sealing roller and said
sealing bed roller being configured such that said film
edges are in thermal contact with said sealing roller
prior to said sealing point, said sealing roller thereby
preheating said film edges prior to sealing said edges at
said sealing point.

20. The apparatus of claim 19, wherein said preheater
further includes an intake roller positioned upstream of
said sealing bed roller and adapted to place said film
edges 1n thermal contact with said sealing roller up-
stream of said sealing point.

21. An apparatus for packaging food items in a modi-

fied gaseous atmosphere, comprising:

- a barrier film dispenser;

a forming device for receiving said film from said
dispenser and forming said film into a tube into
which an item is placed, said film being formed
such that the edges of said film are oriented at the
side of the item:

a gas flush system for flushing out the air in said tube
and replacing it with a predetermined gas or mix-
ture of gases;

a longitudinal sealing device for forming a substan-
tially hermetic longitudinal seal in said edges of
said film at the side of said item comprising a ther-
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ing said first axis of rotation and said second axis of
rotation to thereby seal said film edges, said sealing
roller and said sealing bed roller being configured such
that said film edges are in thermal contact with said
sealing roller prior to said sealing point, said sealing
roller thereby preheating said film edges prior to sealing
said edges at said sealing point.

28. The apparatus of claim 27, wherein said preheat-
ing device further includes an intake roller positioned
upstream of said sealing bed roller and adapted to place
said film edges in thermal contact with said sealing
roller upstream of said sealing point.

29. A horizontal form fill packaging apparatus for
sealing an item in a package of film, comprising:

a film dispenser for dispensing folded film;

a film forming plow disposed adjacent to said film
dispenser for receiving said dispensed film and
spreading apart the two layers of said film in prepa-
ration for the reception of said item;

an input conveyor disposed adjacent to said film
forming plow for depositing said item between said
film layers, said item and film layers forming a
package;

means for moving said package through said packag-
ing apparatus;

a guide disposed at the side of said package, adapted
to catch the edges of said film and bring said edges
together, thereby forming said film layers into a

- closed tube around said item:

a rotary thermal sealer disposed adjacent to said
guide for forming a continuous longitudinal seal in
sald edges of said film;

a cooling roller disposed adjacent to said rotary ther-
mal sealer for cooling said longitudinal seal soon
after said longitudinal seal is made to thereby ap-
proximate a hermetic longitudinal seal; and
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a cross sealer oriented to form a cross seal in said film
layers after said longitudinal seal is made, said cross
seal being substantially perpendicular to and in the
same plane as said longitudinal seal, whereby the
intersection of said longitudinal seal and said cross
seal  is located in the corner of said package
through substantially two layers of said film.

30. A method for heat sealing film, comprising the
steps of:

dispensing film;

forming said film in a tube to allow the insertion of

said item:

inserting said item into said tube;

preheating said film by pressing it against a first seal-

ing roller, between a first point and a second point
~on said first sealing roller; and |
sealing said film at said second point through heat and
pressure.

31. The method for heat sealing film of claim 30,
wherein said film is introduced to said first sealing roller
at said first point by being pressed between an intake
rolier and said first sealing roller at said first point.

32. The method for heat sealing film of claim 30,
wherein said film is sealed at said second point by a
second sealing roller pressing against said first sealing
roller. |
. 33. The method for heat sealing film of claim 30,
further comprising the step of cooling said film immedi-
ately after it is sealed at said second point.

34. A method for packaging an item, comprising the
steps of: '

dispensing film;

forming said film in a tube to allow the insertion of

- said item;

Inserting said item into said tube:

drawing the opposite edges of said film together at

the wide of said item:

preheating the edges of the film:

longitudinally sealing said opposite edges of said film;

and

cross sealing said film at an angle to said longitudinal
~ seal, whereby said cross seal and said longitudinal

seal intersect at the corner of said package;
wherein the step of preheating includes the step of

placing the film in thermal contact with a heated

sealing roller between a first point and a second
point on said heating roller, and said step of longi-
tudinally sealing includes the step of sealing said
film at said second point on said heated roller,
through the application of heat and pressure.

35. The method of claim 34, wherein the step of lon-

gitudinally sealing includes sealing said film in a plane,

and wherein the step of cross sealing includes sealing
said film in said plane.

36. The method of claim 34, wherein the step of cross
sealing includes sealing through substantially two layers
of film at the intersection of said cross seal and said
longitudinal seal.

37. The method of claim 34, wherein the steps of
longitudinally sealing and cross sealing said film include
sealing said film substantially hermetically.

38. The method of claim 34, wherein the step of lon-
gitudinally sealing includes the steps of preheating the

3

10

15

20

25

30

35

40

45

30

35

60

edges of said film, thermally sealing the edges of said 65

film, and quickly cooling said seal after it is made.
39. A method for packaging an item, comprising the
steps of:

14

surrounding said item with a sheet of film, thereby
forming a package having at least one open end and
an open longitudinal seam formed by the opposite
edges of said sheet of film:;
sealing said longitudinal seam by preheating said
edges by passing the edges over at least one heated
‘roller, pressing said edges against each other and
applying heat; and
sealing said open end in a linear cross seal through .
pressure and heat, such that said longitudinal seal
intersects paid cross seal at one end of said cross
seal, whereby the intersection of said longitudinal
seal and said cross seal forms a corner of said pack-
age.
40. The method of claim 39, wherein said package has
two open ends before sealing.
41. The method of claim 39, wherein said longitudinal

seal and said cross seal are substantially hermetically
sealed.

42. The method of claim 39, wherein the step of lon-

‘gitudinally sealing includes the steps of preheating,

thermally sealing, and quickly cooling the edges of said
film.

43. The method of claim 39, wherein the step of sur-
rounding includes the step of surrounding the product
in stretch film, and further comprising the step of fold-
ing down any excess film at said cross seam against said
item.

44. A packaging apparatus for heat sealing film, com-
prising:

a film dispenser;

a film forming device for receiving film from said
dispenser and for forming an enclosure into which
an item to be packaged is inserted; and

a sealing apparatus comprising:

an intake roller;

a first sealing roller pressed against said intake roller
at first point, said film entering said apparatus at
said first point;

a second sealing roller pressed against said first seal-
ing roller at a second point, said film being sealed
through heat and pressure at said second point;

whereby said film is pressed against said first sealing
roller between said first and second points, thereby
preheating said film before sealing.

45. The sealing apparatus of claim 44, wherein said

intake roller is disposed at an angle relative to vertical in

front of said first sealing roller, and said second sealing

roller 1s disposed at an angle relative to vertical behind
said first sealing roller.

46. The sealing apparatus of claim 44, further com-
prising a cooling roller pressed against a cooling plate
disposed behind said first and second sealing rollers,
whereby said film is quickly cooled after sealing.

47. A method for packaging food items in a modified
gaseous atmosphere, comprising the steps of:

dispensing a barrier film;
forming said film into a tube into which an item is
placed, said film being formed such that the edges
of said film are oriented at the side of said item:

flushing the air out of said tube and replacing it with
a predetermined gas or mixture of gases;

forming a substantially hermetic longitudinal seal in
said edges of said film at the side of said item by
preheating said edges along at least one heated
roller, and then pressing said edges together while
heating said edges; and
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forming a substantially hermetic cross seal in said film
at an angle to and in the same plane as said longitu-
dinal seal.

48. In a packaging apparatus for heat sealing film, said
apparatus having a film dispenser and a film forming
device for receiving film from said dispenser and for
forming an enclosure into which an item to be packaged
is inserted, a preheating sealing apparatus comprising:

a heated sealing roller having a first axis of rotation,
and a sealing bed roller having a second axis of
rotation, the edges of said film adapted to be
pressed together between said sealing roller and
said sealing bed roller at a sealing point along a line
connecting said first axis of rotation and said sec-
ond axis of rotation to thereby seal said film edges,
said sealing roller and said sealing bed roller being
configured relative to said film such that said film
edges are in thermal contact with said sealing roller
prior to said sealing point along said line, said seal-
ing roller thereby preheating said film edges prior
to sealing said edges at said sealing point.

49. The packaging apparatus of claim 48, wherein
said preheating sealing apparatus further includes an
intake roller positioned upstream of said sealing bed
roller and adapted to place said film edges in thermal
contact with said sealing roller upstream of said sealing
point.

50. An apparatus for packaging items in stretch or
stretch film shrink, comprising:

a film dispenser;

a film forming device for receiving said film from said
dispenser and for forming an enclosure into which
an item to be packaged is inserted, said item to-
gether with said surrounding film forming a pack-
age;

a first sealer for forming a first seal in said film after
said package has been formed;

a second sealer for forming a second seal in said film
substantially perpendicular to said first seal,
whereby said second seal is through substantially
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two layers of film at its intersection with said first
seal; and |
a device for folding said second seal and adjacent film
against said item. |
51. A method for packaging an item, comprising the
steps of:
surrounding said item with a sheet of film, thereby
forming a package having at least one open end and
an open longitudinal seam formed by the opposite
edges of said sheet of film;
sealing said longitudinal seam by preheating said
edges, pressing said edges against each other and
applying heat;
flushing the air from said package before sealing, and
replacing said air with a predetermined gas or
gases; and | |
- sealing said open end in a linear cross seal through
pressure and heat, such that said longitudinal seal
intersects said cross seal at one end of said cross
seal, whereby the intersection of said longitudinal
seal and said cross seal forms a corner of said pack-
age.
52. A method for packaging an item, comprising the
steps of:
surrounding said item with a sheet of film, thereby
forming a package having at least one open end and
one open longitudinal seam formed by the opposite
-~ edges of said sheet of film;
sealing said longitudinal seam by preheating said
edges, pressing said edges against each other and
applying heat;
pressing excess air out of said package just before said
package is completely sealed; and
sealing said open end in a linear cross seal through
pressure and heat, such that said longitudinal seal
~intersects said cross seal at one end of said cross
seal, whereby the intersection of said longitudinal
seal and said cross seal forms a corner of said pack-
age.
53. The method of claim §2 further comprising the
step of introducing said package to a heat shrink tunnel

after sealing when said film is heat shrink film.
* » ¥* x =
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